Glial filament protein expression in astroglia in the mouse visual pathway.
We have studied the onset of expression of glial filament protein (GFP) in astrocytes along a single axon trajectory, the mouse retinal axon pathway, and the relationship of GFP expression to maturation of astroglial morphology. In fetal optic nerve from embryonic day (E) 12 to E16, primitive glia (neuroepithelial cells) lack GFP, but express vimentin and contain intermediate filaments. GFP is expressed at E17 in two gradients: cells in the optic nerve become GFP-positive first in the borders of the nerve, then in the central nerve by postnatal day (P)0. The second gradient is a distoproximal one, with GFP appearing in the optic nerve at E17, in the optic chiasm by PO, and in the optic tract by P3. The expression of GFP in the optic nerve marks the transformation of radial neuroepithelial cells to multipolar astroglia, accomplished by outgrowth of filament-rich glial processes tipped by a growth cone. Several days after the onset of GFP expression in each portion of the pathway astrocytes exhibit a transient increase in staining, and resemble reactive astrocytes after injury. During this period, filaments are arranged in densely packed bundles, and appear coalesced at points. Thus, primitive glial cells in optic nerve express vimentin. In the retinofugal pathway, GFP is expressed in a distinct spatiotemporal sequence from optic nerve to optic tract. Finally, in contrast to neurons, the extension of astroglial processes is accompanied by the increased expression and assembly of intermediate filaments.